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(57) [£»] 

*&V^±d<S^. i/5yl^, i?ttiGeH4 

[ssfc^ai s i mmmmmzG e *y£&A 

1-4XSt - SSK2*T*S i JJSASKSA&L/C S i 
fefi*«LhtSiJR, Si, Gei-x GeM 



1 

imm 1 J Si W&H&fflffiliZG e -f *y 
ttlES i*ISJUHfcJ:tSi*. Si- Gei-« 

immi2 ] s i m&mmmizG e 4 * y£&A 

I. i h fc J: OSS i ¥*SA£tt8tBrai«lftfl£t£ ISfcfe 
-f&XSt » ffiiBS i #&A£&JhCS i j& Si, G 

[ff^3] tfrieGe-f^y<7)iMA^fri:L-T, Si 

[sWc3B4 ] S i #Jgf B SlRsg®^G e A *y£&A 
-t&ltfflJMts *ES i #fe B B B Sfch^S i gMHE£ 
»tiM-6^-r>y7 , i:, fllffiS i IWfcK£:frLT» WES 

i mrMifs s i i^uRt <oiraai»ti3»t* g e 
4 ^yaa^iyct^saxx+rt^f-T-G e ^ :ty£ 

[OOOl] 
[0002] 

-rh£Btft>l. ^tS^RAM ( DRA 
M) Kfcwm. S iltfiUi<?>r^>f^SStt«fcE«JB 

& 7" n-feX |> #\ ,1 Wo-te X fe V vt i> ^ 
y?? HfifitHS^SBWfrMf'J S i ££tfc£K 

[0003] se*. s i aaE*Hfc:)ft£Siifci*siwfc 
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[0004] Si it^^f^^i, 

tts 7 0*CS«fcJtf!fetfcH2 0 2 . NH« OH, H 2 
oi&6*ffl£JHV\ SflMcoSMjff£l&£Tf-3fc|3| 

-v^KSr^i-S. *Jl9fl7a£tt» 10 5 0 

•CfcLLtMU «E. fcL<tt»~»l OTor r«0 

mi. mm^zmmmmmmzmx-zh 

i t «*L S I RjfilUfc LTftfcHRWtettfll 

g<lX10- 9 Tor rOSK^f-v y><-£tflz.t:# 
20 -f^xf?*-/- (MBE) iSS£4r-?JflV^iVO*$ 
UmX\ -lXlO-'Tor rgj£oSJf£TT*9 5 0 

'cmttzmmztum- s z. t izx 9 t««£i&irL 

rtfc^A L . 8 0 0 °CWHzM?& L , 
0 . 2 % S i H 4 #A Srtt*^ tT EimttM 

zmit&i'yyWTtmtfmztix^h. si 

30 H4 coftb OtGeH* ^Xirffiitei-SGeHi StcS 
tSix Gei-i m$®,g&b'<D7 , V-tXX'R]\^t,ilX 
V^5. ic/)GeH4 S7n&<7)^. 7THr;2.}a,&£ 6 5 
0°C^T'iKffl-(bT'^-6 (Mitf, #^¥5-2 5 9 09 
1^«) . 

[000 5] ttz. MM-mmfflOXVS inyf? 
U S 4. ^K'J S i 3y??h^l±. 

( MUf . 1 9 9 2S&m$mM9&#fmik 3 0a- 
ZH-1) . 
[0006] 



3 

is-yymJZ. HXU'GeHi S7C^t'^ 

7C}£ t> L < U G e H« Jt^fcfcmToraH*** £ . 
[0007] 2-f . ttaLfc^liTS -259091^ 
4HRfciEtt<9S iXK^is+MBiRfflfe^ 
! Oi , NH* OH, Hi 0»£$B*fc:J:4**8fcHWD 

*. y-bftO. 1 5 # mJilT^S^BMO S - 

ZVtzfr. MftOHz O2 , NH 4 OH, H 2 0?g-&j§ 
■6. 

[0008] m&itz. mm. 1 9 9 
mmm^^mm 3 0 a - z h - 1 taaa^u s i 

0. ULSloS^>=arSJSHfeWbwMi6i:*S. i«0jfic 
t;-?v^ ; y 7 yj^6£o*|-£l;:o^T fclTfcJ¥*8H3£ 

[OOO.fe] i^yaRartt, JTROfcls^fL^ 

miz£*mM±.comm^\M < s i o 2 > < s 

ixTv|i>|(>ajx.K % 1 9 9 2smm&mym&tffflik 
30I-ZH-D „ 
[ 0 4 1 0 ] 

S iH 4 +Si0 2 - 2SiOf + 2H 2 
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tiy y 3 yBf&cofc&tfm h i fc Cc&& . 
*CiS"Btfe6 5 OXI^fettTtt, ft 1 0 nmfcjtt 

So 

toon] y y ayjmwSHfcDflfliwastisi 

t t J: U L S I «3£i:0>lffl»c-3 WC;j?y s 

10 [0012] DRAM&£^*Mty-<3iSSSMfcte 
JOffV^, *ySiO=l>'*?r"ffifcl»Jv&*l'0*4. 
WiWf, T-f4 »l—JU0 . 1 5 u m L S I 

fc£it£3y?;?h?L- , MXfi, ISlOOnra, S3 

? YVaniy-?? bTL&^'J s i jrejus-r / 
y ML*«R Lfcftlc y yfc 

A^^V^ dcofcab, ^^ftCi n-s i tuT'^FM 
20 m \<-t:yf1-l1i&tfiWaztLt>. MUf. s i H 

4 -PH3 ^tL<{iSiH 4 -B2 He SLPCVD 

0 y y h'-rh i, L<<i*'ny h'-rb^y >-y a 
VRt J: 0 3 y ? ? h?L5:ffliS1- « . 

[0013] yvy3i7cfe£fflvvcyyF-7"t--*'ys 
i hfL»c*SW*«^. x7y^7t^Itcj; 

0 ay^^ hJSH«§m»*^ff^>tf*t i n- 
s i tuyyh'-rf?Ky S iHW^? f?L5raiS 

»easi«*=tTfcft 1 0 n mco s i m&$& l , 1 0 

30 0 n m@«03 y ? 7 h fL^gS^^V y F-T" h^'J S 
97cK^ift(= i n - s i t u y y F-r hdty S i MS: 

*-y s i mmizi-ht^mmmz,. #o>f- 

rco^i, y y Y-y°b®mizxv s i fifiEj^Jft^cts, 

[00 14] ££\ M5*LtMOS-FETc7)^-v^ 
Its ixb-^dfy-v/m^jiffl-r^^cfcv^Tt, 
x t ^ df - y -r ;MR«afflt:Dafl3& t * StMO S <7)K^tJl 

[00 15] iiLh, ^*(?)v-7yji7t;)Stt<{iGeH 
9* y^/l/Mffl^y s i ny^ hr^^affltfe 
[001614*:, xK**5"r/HR«0BW. il^* 

ygTct l < <sg e H4 mmmifimm 

50 ThUK iffli^itt. Tn-b^fflMfiDfiffl^ 



5 

[0017] *w%c?mffiMWkm\i.. m^^M^r- 

[00 18] 

s i m&mmmizG e 4 *y s &a 
etc* BaHSiaB«a«i9fl«ft»*Lfca. i» 

«±tSiK, Si, Gei-, £&§L Gej$£®j£-T 

*I^2rWt-|>c:i:S:WSi; I/O**. 

[0 0 19] Ge-fjJ-y^&A&ftfcl/t. Si 

a«^ffi«oG e«jfi» i %&±tt6 z t zmt IX 

[0020] Ge-^ytOStMWfefcl/C* S 

[002 1] 

[fPifl] Six Gei-i ^**ffifcja«;S;h.&B«9K 

fctf>. Si^B^^-kJt^UTffiigT'gWd^* 
**»Tttt*4. **8ffl<0#&T t fcL 3afifc&*>*»t«>G 
cfrt^taEAl/tn*. Gcf^y^aEAUfeBflHi 

fiffl"C««K»iMfcSits fia^Si, Gei-, 
Hfc&l.., fflSfc^SSifflfcli. Six Gei-, WW^tt 

[0022] 

{%mcommcmmi bit, hb*#»&l/c. 

[00231 HK1 Si, Gei-, (0<x<l)-& 
MWGeiS!: S^imiTO^fiffiOTK t <0 
BWSfc*tErt2&*. <Ic7)r-^{4, ffi#fi (10 0) 
«siM±CUHV-cvD (ras*{fflj££) 
*fflV^ffl»OS*B*fflV>Sii Gei-, !f0t£jft£L 
fcfflE£fflWCJK*Lfc. Si, Gei-, jf^JBfig 
tt. £flQBft6 0 0"C, jRg*TO*2ae l X l O-'To 
rr. Si2 He }SM5r 1 0 s c cmfc U GeH 4 ij 
^.SfEMSrO — 1 0 s c cm^(fc3-ti"C0~ 1 0%?)Ge 
lflj£S:#oS i, Gei-, M*»jftL;fc. Si, Ge 
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i-, K#j£& H2O2 . NH4 OH. H 2 Oig£{§M 

[ 0 0 2 4 ] 0 1 iz^til J: -5 fc, v Yffi^HSKGfffi 
fcfclvCfc, Ge»£^Jtt!rafcffV\ i«awuB»*'Br 
i&Srfflan ? R* t lST$fL*ifc3!(«ifl4>*»l:?5:ofc. t 
fc, *<0<S"R»»tiGe<BJKiJ«Stt-CJ«3rlfcSiL-Cv^ 

[0025] B2fc, Ge-f*yaWfefti:aA.tt(CS 
10 IMS Utftf^yJUKHfr) fci"9«5£L)tGe«|S 

<Wftftfc*J^-C t>Ge e-^SRKA<G e ffljftltC 1 %£ 

MtX^lZk&bfrZ. Zcr>G &n%yn7 r 4 )V 
14. M7--/l^GeiimfcJ: | 53Wtt4**. %® 

«?ni, e^g!«tst 0 n& g e a^fttia 

A^G e *Mk{5ti'-gcf£ It5, 
[0026] H±<?aKS»**fc:. £tt3cnog«» 

20 ^tBBte*a»fc. «Ti«sat<oj»Bfc-pv^j*^ 
■6. 

[0027] [mtmmmi ] a-r, doo 
vsimmzML. vxjp*m^'amm&2 0nm 

imtl. H2£##lc. x*;Mr-2 0ke 
V, H-XllXlOVcm' <7)£ftT'1M£ il t 
TGe-fjry&SKfc&ALfcft, l%#HFiKtJ:0 

ioiwiaii*Hi*-t4 . i^a^S: 7 oxaswcaaftL 

fcHi O2 . NH4 OH, H2 Ofi6«iS*ffl^fc^ 

30 *Sjfe36»^fitSWSi«aWUI«:»jiW4. M 

^ UHV-cvDiSB<on-Fn<y?gt;:SiA'tS. 

fflRitt^FrtfclBSLfca, 1 x 1 o-s To 
r rWT(7)S«S+t'»KaS6 5 0'Ct'5^T-- 
;WtOS^ff->fea. l§IiaJKT'Si2 He tfXSrlOsc 

[00 28] 03(4. xt^^y+yHRkfflSIIW^ 
»«es IMStJ:-DTi]S6L^tWJ)S*\ #H 
FJf®k6 4 0*CT-<?)GeH4 S7t$UIfcJ: l>^*rn 
40 -tXT'Xt°^^^;HK^*t3t^i:lt«tT. * 

tfc. mmmm^msmiz^^xmcowimmi 
n^tztzb. *%w<r)m#wtz%i' a mti i mzti 

[0029] [Hife<7)»S2 ] ^tc. *»W*!KU S i 

mmmzmmLtzmtz^xmrnr^ , 

[0030] «*&»-CSH8LfcI St. %HF%mt5 

xxm*tz*s#&* flastfcs isiss, a^ass 

50 0 O'C. **«ReDS i h 4 tfxmfaxwmt'&z 
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[oo3i] zcot s N ft*fi^flST»9i u; i o 

^* $ tvk m> t mm -> x \ * s mm t tfm&t &zt 
[oo32] ztiizttt. xmcoms. m&mm i 

JBH&iBK*. t^t^y^yjt^MtP^soo 10 

fcHftfc. *i\ B£fi ( 1 00) OS iSKfcWL. 
«r^tffl^-Caa»fiJti2 0nm»J*-fS. iMc. E 
2£##£, l^/K-2 0keV s H-XM1X10 

&A £ *>8MfclRfc 1 %#H F«fc J: 0 

S. £<OSK£7 0lCgffifcJlB&LfcHj 0 2 , NH* 

d ^atc^A u . wmm s 0 0 °c-c*st«ffl^-e 5 # 

U IfflglTorr, SiH4 SilOOOsccm 

K H«3SfflWT8 0 0iC. 6 0#<7)^*&*I£;&6LT, 

[0033] EU^fcfr-C^JSUfctff 'J v 'J 3 yJBtfc^ 
3RftT3B« Lfctf 'J 'J 3 >mzi^X , AFM (JS-? 30 

*ffiftt» ft2 5 nmOStHDOfltfaB^SilfcajcWt 
i: £ ^ffl^M«* S SIMS -CMS Ltz t Z h , 

£tdifc*3 fix v * & c: t wmztdz . 

[0034] [mm<7)&M3 ] *JHW4. 9m?)BB2 

n^ik^ u 3 yrofiUra^w s -y ? r am ( d 
ram) cotfiji/Vziyoyfphffi&itzMfftLfciiCr) 40 

[ 0 0 3 5 ] 04 ( a ) -5 t-f . 

(loo), &a$i oq • cm«PSi/^ylii 

0 1±(^ LOCOS (SfllKfcfc) ^i*). 7^^ 

mm i o 2 . mz. y- hmm 1 o 3 

tJ«tVy-b«S104S»J«U V-*i£ft* 1 0 5 

«r 1 0 7 u-ta. ay^h 

fL (*-;PS0. l//m. *-;HSl/im) £flM-T 50 
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[0036] zwm, mn&mmx-miLfc* o 

2 0 nmJgjSU x*;Wf-2 OkeV. K 
-Xil X 1 O'Vcra' ^ftT'Kftffi£iIlTGe 

! O! . NH4 OH, Hi Ofi^aBSfcffl^fcSBMcJ: 

jl^W L P C V D ^gfc^A L , »SK8 0 0 °CT'* 

5 0'CTS i H 4 #Xt5i.XfPH 3 jfXZPHi /S i 
H 4 ^J±JtlX10" 3 , ^JEEO. 2Tor rC0^#Ttt 
*pLT'J y 7'bT ; &/^7rXS i 5 OnmM 

hfLSr Tt^rX s i 10 8Tamt 
So 8 5 0'C3 0^-(7)ia3®i5:ifeLTr^7 

r^s i ittjMk-t* tmizv ym^mmttx u 

yH-rhJlf'JS i 1 0 9 fcJKS-fS (134 (b) ) . 

[0037] &±co*%pmirmx'mtfLLfc?y?? h 
r^msm/xv s i r^^flHoajfSR^tK*** 

<, 3&*Q. 7"5i/t^l.JKUS i +tttRWt}Stt*iJ 

ym = F-ir+'ftft&-tZ>titb. ay? 7 h&tn. {Wfc/T 

y^mm+r^mm v*.mz&mti&. mi 
(s\ msi/r^^M^^mmt. ^ymtimz 
%^?TyrB&Lfcm&<?>iimMzmztiz> o 
y??\-m&t tTJi7 5%tfiitsits) . s*:. ffi 

*gcoy 5 yS7cffitc ± 0 e«BWUW»**ff 

<7>7-5 /sat «JtiR-cii» T'fitttiiaJJ i / 5 1 

ISM^ixS (3>^^hffiKtLTtt6 0%KffiKS*i 

[0038] mm^>mm4 ] an. *^&whmo 

S-FETC0V-X- PMVfi«<^S^Si!S*a<1- 

5 (a) - (d) *#JHLTil9H-6. 

[0039] IM(IOO) , fifii*10Q- 

cmcopm^u-nym^.2 0 uclocos (mm 

lzk*)y< -^HiHM!2 o 2 SjRS-ti. * 
fc, y-MWUB2 0 3iiJ:^-h«S2 04*Jg* 
•ft. MZ. JiJRiOLPCVDKaSrfflW CVDK-IL 
|R2 0 5*20nm«S'r4 (05 (a) ) . ^<9i£, 
05 (b) <0<rt<.. CVDS!{t;J12 0 5SrjiL-C. x 
*K-2 0keV, K-XtlXl0 16 /cm2 SO^fe 

frt-G e-f^y^PMy'Jrj ym. 2 o i taA-t* . 
H5 (c)<r>rt<, K^-^x-yf-y^tJ; 1 ? 

iMiJtsxyf-^UTy-^- Kwyffl$<7)cvD 
l^hz o 2 , nh 4 oh, h 2 om&mmzm^tim 
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zmmfr burnt ksfm^mmmh. z<r*k. n 

UHy-CVD^S^O-Kn-y?Mfc*£AU 1 
X 1 0-«To r r JUTOKfflKfcaLfett. 
St=»*W"4. jfcfi^ltyOKSKtfl x 1 O 'To r r 
PJlTteiSLfcflL »*£6 5 0*C£M&U i&ftlUR 
SrK^'u H-aSCCS i 2 He tfxil Os 

ffimz S 'i Ih7 ^ >-vA-flg 2 0 6 S-J&^t.S (05 10 
(d) ) * f<m, £»<GttfS£fflv\ ■ FM 

U MOST^xfcKJg-*-*. 
[0040] ;<0*ffTJB«L-fcV-^ • FW y«« 

tf>xe:i>*S^7URi. l£BtiJt«L 

[ 0 0 4 1 ] felt. *»Ti±. iSE^T--^fc itX 

a<iiGeH4 aRMSfcJ4*ffitwir?&*. - 

[00 4 2] ifc, *JBBT14s UMKil*jiLTGe>f 
[004 3] 

S i M&IISSi&iittlG e -i *>z&At&xni . * 
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1 0 

GeH4 tfxzmmmizmttttixfflzi;*). mm 

i. Gei-, ££K, GeRSJEJjjW-SIgS^rt-ifc 
tf>. ©K27-->k 7k*a7Cs ^^Stc. GeH 4 

[HI ] **HBO«5feO^® 1 izmhG e ffiJtfc 
[02 ] *%WcomMcoBM lCfi««Ge -f * M£A 

^fftGe ?asc7)gii§ r d 7 r -f a* m 1 a m X'fo 1 . 

[03 ] ^wmm&commii<z&tthz.v?*is\)v 
mtmmmmsk. mmmm^uzmxh^. 

[04 ] ( a ) &£xf ( b ) mz, *m&mis0jm 

3 fcfcft* D R AMcolBtlfiSrKBBtiBriiiBrc* 

[05 ] ( a ) ~ ( d ) ONvfflfc . *l£HHc7)*ifeco® 

®4 <om o s - f ETommMzwmtz wwrnx-b 
5. 

10 1. 20 1 Pi^'Jnyg-K 
1 0 2, 202 

1 0 3. 2 03 fr'-MHUH 
104, 2 04 ^'-b^S 
1 0 5 V-ZMMM 
106 b'P-fy&iCl 
1 0 7 JRISfelftK 

108 TWrXSi 

109 yyK-rh^'jsi 

20 5 CVDRfcJR 

20 6 Sil^^-/t;H 
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